This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this docunient are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

Q^LACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 

□ FADED TEXT OR DRAWING 
Ei^LURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



L Number 


Hits 


Search Text 


DB 


Time stamp 


t 


7660 


(CHEM$7 OR SUBSTANCE$3) ADJ (LIBRARY OR LIBRARIES) 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


2004/09/ 1 7 20:38 


2 


5072 


((CHEM$7 OR SUBSTANCE$3) ADJ (LIBRARY OR LIBRARIES)) AND 
PARAMETER $5 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


2004/0Q/ 17 20:39 


3 


2 


((CHEM$7 OR SUBSTANCE$3) ADJ (LIBRARY OR LIBRARIES)) AND 
(PRODUCTION ADJ PARAMETER$5) 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


2004/09/ 1 7 20:47 


A 


1 3 


((CHEM$7 OR SUBSTANCE$3) ADJ (LIBRARY OR LIBRARIES)) AND 
(TEST$3 ADJ PARAMETER $5) 


USPAT; 
US-PGPUB: 
EPO; JPO; 
DERWENT; 
IBMJTDB 


2004/09/ 1 7 20:47 


5 


1 873 


702/22-32.CCLS. 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


2004/09/ 17 20:5 2 


6 


1 1 7 


702/22-32.CCLS. AND @PD> = 200405 1 7 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWEKT; 
IBM_TDB 


2004/09/ 1 7 20:53 


7 


28 


(702/22-32.CCLS. AND @PD> =200405 1 7) AND (LIBRARY 
OR LIBRARIES) 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM TOB 


2004/09/ 1 7 20:53 



SEARCH History 9/1 7/04 8:53: 1 7 PM Page I 
C:\APPS\eas*Aworkspaces\098 76 I 42.wsp 



: ;<i5>/f X ; : ; : ; : ; : ;<c ^^li' *n : /i^^ 




-a.r 




Si 







. . ..... ..... . . .- ,. 



if 







^^^^^^^^^ 



Lftraiia's Briciaid Paferit Apblicatioiifc) Raw Mariiu^ 



fPaitehtlap^ 

^^iiig an :£volyin£; Dafaibais€^ 6t Gi^vcH onnatton tO; flexible S^rvices^; 



I 



: Introduction, :Purix»e;;aM^ 

A. The Purpose of this patent is to cover (but is not limited to) : 



; 1 . : The :organiiati6n of the -infoiiiimi [ 
2 . The s^a^ 
3: : :tTie ^\^^ 



1, History and reladonship^ to 



2 , : : ; 

3:; : : How ^dng flexible services to :•' 
: : : : format r^r?^nts: a^ novel, non-obvious prpduct(s) 



:|C::':Ilie:field:of"Artifi^^ 

1: Previous api^catioi^ 

^ : ; : : ;S 



a . Creation of databases : : 
b; Agents to search databases 



in 



flexible hypothesis space) 



D , the proposal is to binid a system that grows information databases and searches 



infotination dataiteses with a 



synthirtic methods) and : haviiig feecR>ack loops that help both groups team At 



evisry stage whcin practical the infontiatron system wiU be tied to neal services 



services 



:F;:xP6i5Si^^ 

: : 1 • Patents related to the organization of chemical (and other) ; infornulion 



: 2 . x Patents relatied to the Eyolutioii of the organization of dbemical (and 
3 . : : Patents on the search caf^Oities^ of the cheqiica} dat^>ase ; ^ :;:;;;:: ; 



4, Patents ridated to the pi^anization of prec^ selection (i.e. 
5 ; Patents on the methods for tyinig flejdble services to thiese patents : 



n. Building a iscsd^Ie architccto 

B : Oiir potential ajt^hitec described in gory detail (while admowiedging the 

final produd(s)wiU:c 
: next laiger drcle^aphic^ 



2; 



: : 4; ; 

G. ; : -Create a simple, iini&rni fonnat with jKitiiai procedures and reliability ratings 



Ill' 



tiiat are siiDiij^e enough for moist hurnans: to easily use yet roburt enough for an 
kirtificial int^lllgehoe 6oinpUt£ii program io work with and evolve additional: : : 
: :taisks; : infbrmatioii,' and :netwoi^ 



D 



2, 



Unrelated fields such ais econtoniics: and psychplpgy datab^ 



Examples of evolved utility with open ^sterns 
1 ■ Sciquest and Chemdex offerings : 
2v Web search engines 

4. Pendral and meta-Pendral 
. :[5.:' Aldiich cheiriical ca^ 

: 6. : 



IV. Network approach with op<aa:systems;to develq): 

. ................ ..-.^ 



Jfey'ap^lic^ble; chtE^ 
Bx;!New:M:ajpi)^ 

C. Unique • groups of experts to interact with the eyolviiig database of iiifittihatipn: 
aiwl to suggest iinprovwnMts/ad(Mons after each use (perhaps fbr a diiswurited 

:-::;:;:;pnce:pr:Silirila^ 



■■i: ■ Iritrodudipn,'Pi^ 



: : : : :The field of synthiesis has evolved from <*)^rva4ions and pqperiments of saentists for 
6\^r a centuiy. Tbe iflfonnation has been docwroente^^ in the priinaiy literature as weU ias a x 
number of refercrKje textsi on synthetic methods; [ More recently ii^^ : chemiistiy: has 
rapidly developed as a subset of all synthetic cheahistiy partiaflarly in the last decade. : ■ x 
: Gwhbinj^ ctenii^try ; ht tibbiagh of as tiie: iiioSt g<M3^sral and reliabfe: incth<kis for : x : : | 
higb-thipughput : synthesis. : It often involves automation and has been Ukened .to^the;; xxxXx 
: indiistrial revolution finally mating synthetic chemistiy; ■ : The technology; has increased iiie ■ : 
ability of a chemist to T£^id^ elticidate stracti^ lieJsOipnsldp^^ bitt bis bfteti beei 



Tinder ejqploited for a number of reasons. Priraaiy roadblbcks inclnde the lade of sufficient : 
information on reliable methods for library generation aiid the difficulties associated- with 
optimizing reaction cbiiditidns to provide the desired products in high yield. These patent(s) 
describe how one can create, organize, search, evolve and actually use databas^w of ^thetic 
information in conjunction with con^inatori^^^ : : : 



a.- 
: ■ . = 
'« ■ ■ 

o ■ 



B Suinmary of Gombinatorial Ghemistiy: 



: : Note:: The following pages as background material are from the early chapters of my 
widely used text on combinatorial chemi stiy "The 



"the goal of this book is to prqvideip^^ about the combinatorial $ynthesis of 

sihall nioleicules for a : range of individiials interested in the field, including bendi chemists, lab managers, 
iuedicinal chemists, agrochemists, academic chemists, computational chemists, [ and even biologists. ::::::: 
Regardless of one's experience in combinatorial chemistiy, many questions ineyitabiy arise, • often simple : 
que^ons such as: What has already bb^n done? : How was it done? Where can the tt(xsssiy niaterials oir : 
ihfilruments be fpiihd? With an e^iplosibn in infimnation, the drgaiuzation: of the information becomes ; : : ; 
crucial i : The Goipbinatorial Index provides a compilation of the synthetic information for constructing ■ ■ : ■ 
■combiiiatdrial: libr^ 

The synthesis and screening of Iftraries of npnbioldgical oligomers (see Appendix 1) and 
nonpolymeric organic compounds C*siniiall niolecul«") have rapidly become the toons of intensive r^earch 
eSbrts. Hie Gbinbihatoiial ItKiex describes the methods rqpwrted in the litemture for the rapid preparation 
of flindionally diverse- small molecules. Points; of interMl, representative examples^ and literature : : 
Drocedures summarize each method. In addition to focusing on small molecules. The Cbmbmatorial 
Index is a coimpilation derived exdusively frbin journal articles (i e., patent literature is not included):? 
Goininieiite 6n th^ studieis aie miade; however^ t^^^ majbrity of the information presenited is &ciual : 

and is thus reported as descrited in the primaiy literature. ■ In cases where the copy^vritten material could I 
not be obtained, the procedures were paraphrased as Uterahire smnmaries. • References are provided at the 



begiruung of each new heading Althou 
;'s)irthesis;6f small 

: : Many cbnibinaforial libraries are currently consthicted using solid-phase synthesis. • Therefore, 
following a brief introduction and background, three chapters are devoted to the different linkers^ 
reactioni^ and; analytical tedmiques; for: soiid'-phase synthesis. Although ^xmsy :reactions on supjiort arb 
high yielding, significant i^>tiinizatioii is bfien irequifed before they; are efficient and general enough to be 
; used to construct combinatorial libiariss; It is hoped that providing ex^ of tcMSerent 
with the specificlooiditions t^ necessary for (^tiixiizailpiat >yill assist related combinaloiial: studieis. 



Represehtatiyc examples are given to help assess the generality and limitations of the different methods. 
Bjeli^ie inetliods for reactions: jSiich as aibsrtitutionSj: c^lia^ condeh^tions^ and Suzuki couplings are : 
: ; indudiki :fip<^db5cad^^ 

: :x : Pomg oxganic chem 
>beca^ 
soiiitioni :1^ 



:3 



^^^^^^^ ; : 
: : ; : : a^^^ 
: : : a^^^ 

; : :; 6 

■: \\:synthfisdS:aie:deOT^ 

A grcwingniunberof repom 
methods for buildingisolution librari^ 

support or in solution is often dictated by the type: of chemistry being developed (or vice versa, the type of 
c^eihistty being dc^rb 
Hig^-thiii>ti|^pixt {»u^ 

for pri^)aring solution libraries that are usefid for screening* The challenges associated with the 
constnictidn of solution libraries (eg;, solubility and purification) can be qpite different ftom the 
challeiiges associated with solid-phase p^mbinatorial synth^s (e g;, monitoring reac^dii prbgreisis and 

: : a 

g^ierating libraries, in both cases tiiie synthetic challenge is to develop reaction conditions that arc general 

: : 

Even due to the large boi^ i^^^ 

the sectioiis discus 

pixw^ 

: and -weaknesses 

O imderrepresented or misrepresentdL I would appreciate being notified at bunin@coinbiimtorial;com of : 

i*^ iiw or inoonip 

•iS : A salient feature of combinatorial i^thesis is that a large amount of diversity can be generated 

® from a relatively small nuinber of building blbdts. A rq>reseiitative example of a simple combinatorial 

library prep 



t »t- 



X 4^ Y + Z - Total number of variables 

(XXYKZ) = total number pfcbinpoxiiids generated frcin the library synthes 



building block, a library of 1000 trimers can be generated; with 100 deriyayves of each buildiing blocks 
1,000,000 compomids can be accessed. ; AVith rapid ^xess to rach large numbers of compounds, new x 
: issues arise such as which compouiHls are the most tisefol to make and how to keep track of the large x 
;anu^ 

^^^^^^^^^^^ : 

•v/ij'o^;: The compounds 

of ihethbds for identi^irmg activ cpmppunds in a mixtdre harye t^c^ deyi^dpi^ : Obyio^y, identi^ng ail 
adiye a>iniKn^ is istraightfio^i^^ whtn the :<x>rhpcm^ s)inthesizied :ii^ spatially: separate fortiu^ : A 
brici bVeirvicvv: iof thie dif^iit oaethc^ for preparing syrithedc combboatodai librari^ foUows. : More x : : : ; 
;4etaili^:discussions:can:be^ foiiirfiaaimiribertf ^ 
: Mdhods- fdr -Geiwr^^ 
:x:x:;:x:;:;'iLxSpja^ 
; T^^^ 

other variables) spatially sqiarate in fit paiialld array : ■ The priinary ; adt^ the cpiiipoimds x ; 

: spatiaUy sep^ 

the coiipcFtihds:aire spaitially sc^wrate; dihsct ^xiicmjie^^ obtaiiiedftorn biblogicial 



evaliiation. : Analytidal ; eV^uialibn of the chcrmcal iiitegrity of the compounds is also stiBijghtfpn^^ v'^^^ 
the compounds arc spatially separate:: The^ priniaiy disadvantage of ^tiaiily sc^^e h1)r3uiei5 is that the 
number of compoimds that can be syn 

llie first combinatorial tibira^ 
workers in 1984.^ They dcvdbped functio for solid-phase peptide synthesis and epitope 

analysis, the pins were configured to be compatible with 96-well micrptiter plates. The pin technology 



hasbieiWDi impibv^^ 
aa»mm6date other chen^ 

photolithographic inethods for buihhng large libiaiies on a siUbiaii Wafer ^ I^e^tii^y scpaisX^ 
libraries (I00,<^ 

phbtolibile prpte<?^ IS^^?^; taxi sJupjfjbrt-bc^ bidlogi<:i[ |assa js; the tedmol<^ is priinarily be ; : ; : : ; 
applied to DNA diaghiastic tests;f : A number of new technologies for the preparation of s^^ separate 



libraries on resiii and in solution are currently being developed; 

: : : R 

developed independently by Furka,^ Lam^^^; and Houghten,' 1 : raajploy a split and mix procedure to generate 
mixtures of pejplides. In k split synthras, a quantity of resin is split into equal-siz£d portions in separate 



reaction vessds and reacted with dififereht monomers. After the reactionsiare complete, tte resin is pooled 
together and tiiorbughly mixed A common protecting group can be rcmove^ or a conoa^ 
transformation can be performed, in a single reaction vessel. For the ooiq^ling of a second monomer; the 
resin is split again, and the process is repeated until the end of the combinatorial syiittiesis; To coupilc 
different building blocks, such as activated amino acids; the resin must be splU intp se^irate re^ 
vessels to allow rea<Hioris with different ra^^^ 



There are a nuxnber of techiuques for ideintifyiiig bioloi^cally active components from a library 
prepared by a i^lit siyxldiesis. The active <x>irtpoiienU; in a niixtore can be isolated by: deccwiyplutipn 



Studies such as ai iterative resynthesis and evaliatiph of smaller pools. [ A pprtiph of the resin can be 
saved at each step to facilitate the iterative resynthesis. in addition, orthogonali^^ positional. - ^ and I 
indeed- libraries all use pooling strategies that minimize the amount of deconvoluUon required. : 

The combinatorial methods initially develc^ for peptide synthesis have also been applied to the 
combinatorial synthesis of unnatural biopolymers and small molecules; In one earty example, hi|^- • 
affinity ligands to 7-transmerabrane G«prpteih<oupled receptors (TTMIGFCR) were identified from the 
•:spUt synthesis of ai;dh^rse:i^ 

At the end of amy^ split synthesis, each individual bead theoretically contains a single product. 



13 : 



since all of the sites on ai^ particular bead have been e?q)o^ to the same synthetic reagents. "One-: 
wirittipoiind, one-bead*' approaches: have^ been deyelc^p^ tp identify the active eompbnerits in a: biplogicat 
ass^ without -resprting to a tiineK»i^^ With certain assays of isuppoit-b^Und 

cbm{}pimlds^^ atn active innnpd^ind fipnl a siitgle resin bead is identified after it binds ytdth a radiolabeled or 



fluoiesderit^l^l^ re<»pto 
structure pan be determined using a method such as Edman degradatidn for the identificatibn of suRpwrt- : 
bound peptides, ivtethpds for the partial -releasis of comppuiids off the siij^rt have been des^iojped for 
iMological evaluatioh in solution: Afteir biological evaluation^ the compound that remains on the resin 



, , I *» . 

■ beads: cam' be :u^d :for ;structi^ 

: : A: conceptually different approach to deconvoluting aOive cornpprients from a library prq)ared by 
spht synthesis involves a moieaito 

reaction sequence are attached to resin- DNA iwas an obvious choice for enobding,'f since that is what : : : : 



Nature uses. Uirfbrtunately, DNA is not chemically stable under many pf the reaction conditions; 
frequently useid in organic synthesis; : To circuraveht this; pr6blen\ encoding has bebn perfbrinied with : : 
peptite prepared firom aj^^ 

inert to most of the reaction cbikhdons typically employed:^ The advantages of tfe GG-EC tags, ; : : : : 
developed by Still and co-workers, are that the/ can be both detected at less than 0. 1 pmol smd attached 
directly to polystyrene via carbene chenustiy. Thus, the metiipd does hcrt require an otthog^ protectiiig 
strategy; Radiofreq[uenc^ taggi ng strategies have also been developed as ah sdtethati ve mdhbd for : 
ehcpding libraries 6n je^^ : JftJternatiy^ ai>pit«iches to geiieratiil^g^c^ ^^'^^ 2nd ; ; 

bptinliianglHologica^^ 



At ; as imppirtant as tfae fpnnat in >yhicb Hbraries atre pr^tred are the: classes; of; 
onj^ tii£it are; : tliis a)mpUatioii desc^ synthetic mcth^ ati^ytipal 

tecM^iites to asast; m tjiie de^tlopini^ of cheEaistiy' for c^mbinaiariai Ubraries." ; (firbin ^ : i : ; : | 
BumiL B; A; T^^^ 

dpfwrhmily-to createirE^^ 

to the ordinary cliMmst Aik^ 

initial databai ph <»ihbinitpnal chdrdjstijr to ihoorpdiate all synthetic chemistry; ■ Am>tlier : 



coinporient Will be to iiiccirporate flexible services as- part of the a>ftvyare jpai^ge The 
way in which the database will evolve is the final critical component This will tap heavily 
into related emerging fields of artifeail ii^^ 



G. The field of "Artificial Intemg^^ 



The field of Artificial Intellig:cnce r(X)ts can be traced to the iww famous Turing test 
for computer intelligence,^ : The basic postulate is that rather than ask if c»inputOT can : 
think, the nK)re testable qnicsti^ 

if the tyjpewritteh iiswers arie coming frbrn a human or a computer; • A wealth early studies [ 
; in the field caai be found i 
; background.^;; 

Ironically, one of the first applications (expert systci^^ to use Al was the Dendral 
project that assisted with mblecuJar : istiucture identification based on mass spectroscq>y 



data.'^^' ^ In the Dendral program was a collaboration initiated between Fdgeiibauni^ ■ x ^ 
Lederberg, Buchaiian, and l>jerassi to elucidate chemical structure at a high level of ■ ■ ■ ; ■ 
comp^nce. Given a molecular formula^ the i^ectrpgraphic data, and encoded hjeuristic 
knowledge of organic cherai^ the D molecular 
cohfiguratidns in the search for the true stiiic^ure. Ite projea helped elucidate some of the 
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basic m^Oianisms of hjtK^hesis generation and evaluation; The results of the project • 
y^^^^^^^ : s^ 

t(xlay there are iiiany examples ^w^ 
3 : : systems with varying degrees ctf 



Expert systems attempt to rqplicate the decision rnildng process of a htimau expeit in • 
a limited fidii It consists of three components: a knowledge base, decisipn n^^ : 
inference engine.^ As with all developing technologies, without an appropriate problem 
they are academic endeavors. The real utility involves how a technology (m this case ■ ; ■ 
evolving technologies df artificial intelligence and combinatorial chemisUy) is ^liaito a ■ 
specific problem. We hiw a unique set of interrelated problenis that can be solved with | | 
these technolo^es leading to efiBciencies to society, initially in fte fi^d of drug d^pvery^ ; : 
: -that aiB -not currently 

There have been a huinber of c^^ 
previously available. In j^rticiUar, : because of the nature of the problem we can time ithe ■ : : : 
development of fijture products with the development of both growing fields. A 
examples of current advances relevant to the problenis incliide but are not liiiuted '■ to web- : • 
industry technblpgy,^^ : inulti-agent te^ans;^^ the hunian/computer mteifacesi??: and inductive • 
leajrning in flexible hypthesis space,^ : These trends have implications for overcoming the : ; ; 
challenges to fe^ack-directed: optimization in sbftvvare database devielc^inent • Current 
advances ini the reining cpmppneni^^ will receive iitimah checks and l^l^ikies in thb ; > ; : : ; : ; : 
develops 



D The-Proposal: 



diitabases Vhdth a teana 
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ixibthods): and haying: 



cbmbuoataridl chemistiy (the; most gederal; and reliable ^thetic 
feedback loops that hdp both gro leaiiL To xhaiatmh reli^ at each step! tl^ : 
infionhatipn miust be equated aihd cbrtcdied by hiunans iand: coinputer prpgrains until it is 



evident wiuch is better^ 

iafprmatioii so both teams <x)llaborate and compete. At ev^; slagie wbeii practical the : : ■ 
infonnatibn system wUr^b^^ 
■individual' ^onq)oun(^ 



NetWork aj^rpaches aid c^n systems for; infornmtioh; and seiyices ] 



; t^^ 

cbmpatible with piitside: pauties. illids af4)roach ^i^ aifjpiicable to developing the? database, [ ] 
developing the search engines^ developing the basic technologies (both AI and chemical), 



and iirtcfiatting with other database. • The epitome otf this ^rpach isi the atpraw?Upii of the 
Internet In our case, t^ 

sofbivaie architecture. At a-certain point there will be a ppsitivc spiral lhat cri^ttes xiriiquel^ 
evolving database information products (initially in chemistry): Part of the architecture of • 
thesuiteofproductswiilbea 



F ; the possibility for multiple patents: 



X : AlthpUig^i-tfe 

infdrniation databases and searches infonnation datE^bases with a team of scii^ti^ and : ; : i 
aitifidal intciligcnce b^bilities startixig with combinatorial chemistiy; (the most general o > 
aikl reliable synthetic methods) and haying fcedtoack loops that help both groups leant : At 
stage: vknea practical the ihfpmiaitipri sy^em Will be tied to sj&rn(xs (for example. 



every! 

the synthesis of libraries and individual conqwunds) " This does not in ai^ way limit the 
potential claiins and fiiture applications. The infonnation contained in this document set 
the foundation for midtiple possible patent^ 



1 . PateintS: relaLted to tlw orgahizatioii of chemcsd (and other) mforinatioti ; ■ : : 
2; iPatents related to the evolution of the organization of cheinical (and other) 



3; 



■^iiifiDnnation;^^ 

Patents on the search c^ialnlities of the chemiPal database 



4; 



Patents related to the or^nization of precursors and selection (i.e. 

x:::xSoftwarei:sets;e^^ 

5 . Patents on the inethPds for tying flexible services to these patents 
These and other af^cations are described in detail in the following sedions:; 



A book isa st^c database; It 
intenial str^^ 

^^^^^^^^^^^^ p 

■.:':x:tP:querieS:::A:naoTe;ac^^ 
• loops, the El€^ 

:g^ 

; ; d^ 

: - biology; The details of wh^^ 
::;:-tbe:pTOdi»^^ 

(services) at mtdtiple stages:^ 
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and the: numb^: of external cx>iihectidm; will increase; miieh; lifce; thie dei^dc^mieht bf ah 

,embiyoTiic:braiii;-:::::::::^^ 



B / Our structoie fir evolvihg dat;^>aises: 



combiit^brial S)^ This; is mialpgpus to the idatipiisiiip cx>blbinktbiiial syht^^ has to : 
all ^yBttbetic iiethods;; : As jiareiidcnasly riaiErttioi^ aiirA)ihat6rial sjTithesis: r^resetits: the > x : ■ : ; ; 
; nibst ^ebfiirai; ^ki^eht and tohxtst syithedc methods tecause by their nature they ; ■ ; ■ > 
should be tolerant of a range of to 

: inevitably grow over time as addidpnal scientists publish on cpitbinatoiial methods, • the real 
growth in the database will be^ a 
■of chemical :?ynthesi 

judiciiofiKiysdct^ 

their lineage to the more general high-throu^put synthesis m^ods: Examples of > 
atpprPpriate reference works for the second circle include, but are not limited to March's 
Organic Synthesis Jfext^ Green auul: Wuts' Prc^ Orgaiaic Synthesis, Bctosky 

and Bpdahsii^fS* Reageiiis. : AM : 

of the &cts and iitTohnatibh f^oni texts Will be reformatted: in a nniforna simple niatuier fpi^ x 
easy access by huxnaos and com^ 

Other reference texts that will be iadded to the second circle, include but are hot limited to 
Organic Synthesis, Organic Reaction, Org. Syn Prep , • and Cdmprelkiisive Heterocyclic : 

N= ; :; OiemKtiy^; X ■■ ■/^^^^^^ 

^ appropriate, this will lead to a chain of articles as coiimionly doiie when an individual learns 

:>^. . . ■ about a iiew field while spending tiine in a che^ 

the fourth circle willa^^ 
fy iehiireehc^ 

s ^^^^^ f^^ 

□ except that it vkill emphasis 

■evol\ing:dat^^ 
jV OiKethe Lnitt 

databa^^ 

J«i -the project that are able to search other databases and yice-versa. The key to utility • will :be 

~ iiitiieorganijsationofidie^ 

:;search;engi^e;:;:xx;>-x:;:x:x^ 

The ihethpds for organization, r^resentetioni and uses of dat^ases described herein 
should be applicable to 



G. : Represeiitatiph of irtfprmatipn; 



: : : : It WiU be iiniwrtjant to Create a simple, -uniform format with actual procedures and; 
reliabihty ratings that are simple enough for most humans to easily use yet rc^ust enough 
for an artificial intelligence cojmputer program to work vvith and evolve additional tasks, 

■ihfbnhatibiii;;a^^ 



D. Detailed description of a system that c^ eyolw to iiKliide iwid work wi^ 
1 . Related fields such as stiiKttuai biology and drug idiscoveiy. 

: 2, U 



We arc creating a chemo-infonnatics tool that is as easy and simple to use while still 
being k:adeable and ti^: to services when 
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: : i apprda^ 

inforraation sea^ methods. It will include iageiits i6 search for iiifonnation that arc : : ; ; 

The cherao-informatics tool includes the most valu^le Mprmatioti such as synthetic [ 

■click aw 

but are not limited to the delivery of individual impounds, sniaU libraries (bookends of lO- 
' ; ; X : 100),: and large libraries (10b6-l(X),00b): : With the ri^t infirastrudijre,: systems, and people- , 
x;''-;^\yiIl:roti^^ 

With our general diversity and targeted libraries we will include first generation 
: actual iandAiitual: libraries.^ ^ 
follow|i>n hbraries. lii^^ 

S AR trees describing folIbw-6ii hT)raries with known structural infonnation. These will be 
: tools that can be used in any laboratory ^ound the world. For example, each set of 2000 
<i>n^)6imds (2b library) and 6000 compounds (3D libraiy) on average will come wirii an 
option for a second generationlibrary based on the S AR or a ftdl blawnK)iit libraiy (jpcrh^s 
inasplitandmixformat) ifthecusto 
: teains wotdd coUato 
. . : : : : ; : ; optuniz^on ;ptrc^ 
: 

; : re 

•4 Ghemistiy te)rt^^^ 

m key will be/ over tm 

^ itferehces, words, and schemes as provided 1^ cunrcnt chemical dsttebases such as Bielstieh 

wM 

~ describe in tiie literat^^ 

^^^^ TO 

■ : 6rac»nibinatiori'6f;the:^ 
theorg^ 

: : The 

X : : : would include but are not limited to "one stqj from Aldrich, three steps from Lancaster, two 

^ > :s 

• A key component \^ 
uniform manner so both chemists and AI prpgranis get used to in^rpving the network and 
making <»nnc<^ Each time a huiiah exj^ ;^ds a hew; ocmhectiott (s)he will tibtify the 
computer prograim and vice versa The iietwoik technology will evolve on the coattails of 
web t«?hriology currently being paid for by Yahoo, Inkotomi, Oooggle, and others in 
■ i;additiontoin-lK)use;experti^;':;:^^ 

The inforniation and databa^ 
(th^retical and/or experithehtaT); structural data on the molecule, biostmctural data for 
mbrb oranpiisx p^ 

related fields under the umbrella of drug discovery. 

^^^^^^^^^ T^ 

^^^^ 

; ; ; unrelatbd fieli.: This :apprba<±i cmild be; usei with tfie jucUdous selection of starting points ; 

^;^^:^:^; : : 
:^; ; ; : 1^ 

^^^^;^:^; 

; ; : : possibilities:; To; do this practicallyi sirK^' we wiD b^ late; players in; these fields,; will ;require 
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a strbhg; itecim^ tese Uang thb: state; bf the art in teth hiqi^ 
intdliigieiice^^ ^::::::>::::::-x"x>^ 

iiafbnnatidn; Name^, identify the; niost \^uabl6 iwnte^^^ (siijdiias; synthetic ipiwidures) and: 
develop a iin^bm meth :pf Kprdienteto For example^ -instead of randomly! sur^ng tte : 
Internet, use peer reviewed (iwhtent from scientific joxulials aund bbbki. ■ We will: careftdly ■ : : 
select the conteht to develop iiitiutiVe privets. : Finsilly; we will cpAtintte^ to 6ffcjr sefi>ip^^ : | 
ekiierbybidW^^ 



•£;.;. Examples of evolved utility with open systems : 



: There are a number of pfierings that have demonsftiated tJi^ utility of open systems tiiat leverage 
: Ae efforts of others. • In chemistry,: Sqqiiest Ghemdex; Cambridge S6ft-sweb portals are more recent 
exahiples. Historically, the Aldrich chemical ciatalog is a traditibiial example whereby chemicals aje 
bought elsewhere and tebpttled or iriade; in house With die:same result for the oistoiuer* : To the extent > > 
possible, theXibiariafl6dbIescrv^^ 
the world -s database of syn^^ 



in. : Detailed descriptibn for tying chemical -servip^ to tte informatiori databasies 



: : : : Because we| will be reorganizing the chemical information as it is added to the database; although ; 
it\villbeanain^ 

ratings (eiiher based on theoretical or actually experimental data). • Some of this kifonnation will be x 
■ ■ icfctainedfrom-^^ 

Rdated to Ose <^^^ 
information is the ab^^ 
pc^ibletbtlusii^^ 

reactions (which is the most straij^itforward approach both scieritiJEicadly a^^ Ic^sticalty) have a software 
:pr6^rain(s) and/or human(s); select from a; range of diemistiies with reliihility ritiigs ^either as diverse or 
:tairgeted'sets:of library; pri^ 

Structural criteria in the literalurc (see, Lipinski, G; et al and Mmxipi M; et al). ; This vtiU be prgaiuzed in 
a uniform, yet uniquely flexible organization of the data ii^nit Variables for library g6nerati<Mi (both for 
individual Ubraries or gix>ups of hbrsm 

organized and barcoded id rows and columns of a grid such as the industry standard 96-well micrptilpr 
plate. Additional information conld be added to the precursor sets piror to internal or external use 
including but not limited to solubili^ data, r^ability ratings (+/- or Ir 10), aromatic/aliphatic, 
diverse/targeted, hydrophobic/hydrophihc, alpha/beta : siibstituted, o,m,p-substituted, ring size, 
bicyclic/fiisedi i^c. Custoiners would have the option of using the software tools or their ovm in the 
selection process. : they could test the chemistry in their own lateratpry (pne place) with a subset of : ; : : : 
precursors and then generate the ftill hbrary in our laboratory (second place) because of the carefol > 
prtorganiation and preselectipn of appipp data ihpiit preqarsore These preorganization of these sets 
of precursors would facilitate studies on preoirsor compatibihlj^ with new x 

■diamistries;^ 
:^:^:^:^:^: : : : 

allow for more fiesdbie ch^cai s^siSieisij;; ; Thesie c!6iild titige fioni iMiViduj^ coinpountd i^thesis, to ; : 
siiudl^^ 
intdli^erOly prgic^^ 
rauige of sendees. 



I. Network apprPach with open systenis : to devel(^; 
A; Jiew applical^e^ 
B. New Al apphcable tec 
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■) • - 



G; : Uniqu^: groups pf experts: to interact with the evolyiiig :dat?l)ase of ip^^^ ; 
■ : aiid to siij^est iirtpiovetniiis/additions use (j)erhjai)s fer aii^sdbuiit^ 



; fields; : Fbrcheinistries this would include experts from acadamia as weD as <x«nbinatDrial ctemistiy 
: labb^ories A similar network could help evolve (^ axtifi^ intelligence a^lications and t©chiU)logiei 
i bnce a robust fra^^ 
and has fecdtock loops 



List of ipo^ible alliances: ■ 
For combichem: 



„ Canibridge Combinatorial 

'5 ■ Mblecumetics 

^'.y. 3D PhannaK^uticals 

:::x-:'::x-:Stinfi^ 



For wd5Strategy: 
Chem^^a\igato^ 
ChemRoutes 



f^- For software develppment: 

g • , . . •' '■ Scivision; ; X xxx; xxxxx; 
R ■ -Tripos:; ••• 

'"^ xStanfbi4-:v.:V:;:;::;x 
':;■;,:, ■■■x;:|U:bfTi:AuSt^ 



For web logistics: 

;5dquest>>:x>:;::-:':: 
Ghemdcx : 
Cambridge Soft 



For building blocks: 

:Aldrich.-x :;■ : v::x: 

Argonaut 

Lancaster 



For tnstrumentatioh: 
Robbins/Geiie>^ 
Hewl<^-Packard i 
Berger Xhstruments ■ 
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BigPharma; (es^)edally 



:;::;:;::::Dr.;Bany'A.;Bw^ 
:;;;>-;teniii@c»tr^ 



K For a detailed review of recent sbUd-phas^ organic itactibiis iiw:lu(^ the patent literature, see 
Hennkens;P,H,Ii;Ottw^ 



: : ^ (a) Gallo 
^ (a) iiiiig^ 

^ <jeysen,:ft M;:^^^ 

Magi, N^J^ 

■' /■■;.2()3--2li::>-;:x---::>^ 



g. ■. . 



:^:::Atrt>6tt,;A:;>^^ 

l?;;p^Uikai^^A^^ 

Hoiigfaten : has found that the: relative rates :of amide bond fonnatdpn on solid support \dth different 
■ ainino: acids iwreyprini^ 
concentia^ 

• i)66ied in 'thci; saifiie' ^ 
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~ Moran, E J.;:Sarehar;:S:; CargU 

V-:;first;publisi^ 

Buchamaxi, B: G; Feigenl^ 

: Lederbergi J. "Ho\v DENDRAL : Was Conceived aikl Born**, ; AGM Sytbix)«ium : on the Histoiy of 

l^^cai;inf^^ 

prdjec^,iNfcGr^^ 

: Mrr CSGL 
Tom Mitchdl *-Siq^ 
http://\vww.ai.mit;edu/evcnt^ 



■27 
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